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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJINHBI « BHOJIOT UST»

1.1. MecTo aucuuMniInHbl B CTPYyKType 06pasoBareabHoii nporpammel CITO

OobmeoOpa3oBarenpHas aucuuiuiiHa  «buomorus» w3ywaercs Ha 0a30BOM ypoOBHE B
001meo0pa3oBaTeIbHOM LUKJIE Y4EeOHOTO IIaHa OCHOBHOW MpPO(ECCHOHAIBHON 00pa3oBaTeIbHOM
IPOTPaMMBbI BCEX YKPYITHEHHBIX IPYII CHIEIHATBHOCTENH/IPOdecCHid.

Tpynoemkocts mucuuiuinebl «buonorus» Ha 0a30BOM ypOBHE COCTaBisieT 72 4aca, W3
KOTOPHIX 12 YacoB BKIIOYAET NPO(eCcCHOHATHHO-OPUEHTHPOBAHHOE CO/CPIKAHUE, YCHIIMBAIOLIEE
npodecCHOHATIBHYIO COCTABIISAIONIYIO TI0 KOHKPETHOW MPO(ECCHH WX CIEIUATBHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO mpodeccun/criennaabHOCTH.

[MpodeccroHaIbHO-OPUCHTUPOBAHHOE COJCPIKAHME pEATU3yeTcsl B IPUKIATHOM MOYJIe
(pasmen 5 «buonorus B KU3HM») JUIS BceX MNpodeccuii/crenuanbHOCTel Ha Marepuane KeHcos,
CBSI3aHHBIX C aHAJIM30M HMH(OpMAMU O Pa3BUTHH W TPUMEHCHUH OUOTEXHOJOTHH IO OTpPACIsM
Oynymeil mnpodecCHOHAIbHOW JeaTeNbHOCTH oOydarommxcsa. Kpome Toro, mpodeccuoHanbHO-
OPMEHTHPOBAHHOE COJCp)KaHHE YyUYUThIBaeTCS B paszgene 4 «DKOJOTHsS» TPH  BBITOJIHECHUN
7a00paTOPHBIX U MPAKTUYECKUX PadOT, CBA3aHHBIX ¢ Oymaymiel mpodecCHOHATBHOM AeSTeIbHOCTHIO
00yJaromuxcsl.

1.2. lleqin ¥ IUIAHUPYeMBbIe Pe3yJabTAThI 0CBOEHHS THCIHIIINHBI:

12.1. Heab o0meoOpa3oBaTebHOi JMCHUIUVIMHBI: (OPMHPOBAHHE y  CTYICHTOB
MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIHHOM OpraHM3allMi >KUBBIX CHCTEM Pa3HOr0 paHra Kak
OCHOBBI TIPUHATHUS PEIICHUH B OTHOLIEHWHW OOBEKTOB >XUBOW NPHUPOABI W B TPOU3BOJCTBEHHBIX
CUTYaITUsX.

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOeHHMSI 001Ie00pa30BATEeNbHON IMCUUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaoBe ®I'OC COO

Oco0oe 3HayeHWe AMCUMIUIMHA uMeeT npu ¢opmupoBanun u pazsurun OK u IIK.



Koa un
HAaHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeH Ui

HJ'[aHI/IpyeM]:Ie pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mue!

JIuCunIIMHAPHbIE

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHWE IICHHOCTH MacTepCTBa,
Tpynoiooue;

- TOTOBHOCTh K aKTUBHOM JCSITEILHOCTA TEXHOJOTHYCCKOU W
COLIMAJILHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOATEIIBHO BBITIOJIHATH TaKyro
NeSITeIIbHOCTb;
- UWHTEpeC K pammyHbIM cdepam  mpodeccHOHATEHOM

NESITEIbHOCTH,

OBnaneHre yHHUBEpPCaIbHBIMU y4YE€OHBIMU ITO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe [IeliCTBUS:

- CaMOCTOATENbHO (OPMYJIHMPOBaTH M  AKTyaJU3UPOBAThH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK HIIM OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEeAENATh LENU JEATEIBHOCTH, 3a7aBaThb IapaMeTpsl U
KPUTEPHH WX JOCTIKEHUS,

- BBIBIITh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBHI B
COOTBETCTBUE  pe3yJIbTAaTOB
NOCJIEACTBUM IEATENBHOCTH;

MIpOTUBOPCUUA B

ACATCIIbHOCTD, OLICHUBATh
OeJIsM, OLICHUBATh PUCKHU

-c(hopMHpPOBAaHHOCTH 3HAHHM O MeCTe€ W POJU OHOJIOTHH B
CUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHAIBLHOW T'PaMOTHOCTH
YyelioBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPoOIeMm;

-cOpPMUPOBAHHOCTh ~ YMEHHUS  DPACKPBIBATh  COJAEpIKaHUE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMHHOB U TOHSATHH:
JKW3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BHJ, MOMYJISLUA,

JKOcHucTeMa, OwuoreHo3, Ouochepa; merabonusm (0OMeEH
BEIIICCTB u MIPEeBpAICHIE SHEprun), roMeocTas
(camoperysmms), OnocHuHTE3 Oeka, CTPYKTYypHas

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCITPOU3Be/IeHNE (PEempoayKIUs), HACIEICTBEHHOCTb,

W3MEHYMBOCTh, JSHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3alus;
-cpOpPMUPOBAHHOCTh ~ YMEHHUS  PACKPBIBaTh  COJEpIKaHUE

OCHOBOIIOJIATAIOIIMX OHOJIOTHYECKUX TEOPHUH ¢ THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKa;

-c)OpMUPOBAHHOCTH YMEHUS pacKpbIBaTh
OCHOBOTIOJIAraroIme OnonoruvecKue 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T. Moprana, H.. Basusosa,
D. Tekkemsa, @. Mrwomiepa, K. bapa), rpanumbr wux

MIPUMECHUMOCTH K ) XUBBIM CUCTEMAM;
-HpI/I06peTCHI/IC OIIbITa TPUMCHCHHA OCHOBHBIX MCTOIOB

1 YKa3blBalOTCA IMYHOCTHBIE M METanpeAMETHbIe pesynbTaTbl U3 PrOC COO (B nocnenHelt peaakumm ot 12.08.2022), dopmupyembie 061e06pa3oBaTeNbHON AUCLMUNAUHOM

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTca B cooTBeTcTBUM ¢ PIOC COO (B nocnegHen pegakumm ot 12.08.2022)




- pa3BUBaTh KPEATHBHOC MBIIUICHUE
YKU3HEHHBIX ITPpo0sieM

0) 0a30BbIe HcC/Ie0BATEILCKHE TeHCTBUS:
- BJaJeTh HaBBIKAMU  Y4eOHO-HCCIIEJOBAaTEIbCKOM U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBJISITD MPUYUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIM3UPOBaTh 3a/a4yy, BBIIBUTaTh TUIIOTE3y €€ pElIeHUs,
HAaXOAWTb  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPKACHHIA, 33/1aBaTh MapaMETPhl M KPUTEPUH PEIICHUS;

- QHAIM3MPOBATh IOJTYYEHHBIE B XOJE€ pEIICHUS 3aJauu
pe3yNbTAThl, KPUTHUYECKH OIEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPCHOCHTHh 3HAHHWS B ITIO3HABATCIBHYIO W
MPAKTUYECKYIO0 00JIACTH KUZHECATEIIbHOCTH;

- YMETh HMHTETPHUPOBATH 3HAHWUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABUTATh HOBBIC WJICH,
MOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh WX WCIOJIB30BaHHS B IO3HABATEIbHOW H
COLIMAIBHON MTPAKTHUKE

IIPU  pELIEHUHU

npeajiaratb OpHUIruHaJIbHBIC

HAay4HOT'O IIO3HAaHWs, HCIIOJIB3YyCMBbIX B OHOJIOTUH:
Ha6J'II-OI[eHI/I$I n OIIhUCAaHUA IKUBBIX CHCTCM, IIPOLCCCOB U

SIBJICHI/IfI; opranu3anvi W HOPOBCACHUSA OHOJIOTHYECKOrO
OKCIICPUMCHTA, BBIABHKXCHUA THUIIOTC3, BBIABJICHUA
3aBUCHUMOCTH MCKAY HCCIICAYCMbIMU BCJIIMYHNHaAMU,

OOBSICHEHUSI TIOJMYYEHHBIX PE3yJbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX MOHSTHH, TEOpUU U
3aKOHOB;

-cOopMHPOBAHHOCTE  YMEHHUSI  BBIACIATH  CYIICCTBCHHBIC
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPUOT U  IYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOreoleHO30B ¥ HOKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHUS] DSHEPTMH B KIETKE,
(oToCHHTE3a, TIACTUYECKOTO U HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJOTBOPEHUS, PAa3BUTHUS U
pPa3MHOKEHUS, WHIUBUIYaTbHOTO PAa3BUTUS  OpraHu3Ma
(onTorenesa), OOpbOBI 3a CyIIECTBOBAaHHE, E€CTECTBEHHOIO
otOopa, BUI000pa30BaHUsl, TPUCTIOCOOJICHHOCTH OPraHU3MOB
K cpeae oOWTaHUsA, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHN B 9KOCUCTEMAX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB U MPEBpaIlleHNe SHEPTUU B buochepe;
-C)OPMUPOBAHHOCTH YMEHHSI pelIaTh OMOJIOTHYECKUE 3aauH,
COCTaBJATh TCHOTUMUYECKHE CXEMbl CKpEIIUBAHMS s
pa3HBIX THIIOB HACJEAOBAHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTAaBJISITh CXEMbl TIEPEHOCAa BELIECTB W HHEPrUU B
9KOCUCTEeMaX (LIeTH MUTAHUs], TUIIEBbIE CETH)

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpIpPETALNU
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH IS

B o0Js1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:

- c(hopMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKd U OOIIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha Jraore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHHUE SI3bIKOBOW M YUTATEIBCKON KYJIbTYpbI
KaK CpEICTBa B3aMMOJICHCTBHS MEXIY JIIOJABMU U IMO3HAHUSA
MUDA;

-cpOpPMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  OIICHUBATH
nHpOpPMAIIHIO OHOJOTHYECKOTO COJCPKAHUS, BKJIFOYAOIIYIO
NICEBAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX UCTOYHUKOB (CpeHCTBa
MaccoBOi HWH(pOpPMAIIMK, HAYYHO-TIOMYJIIPHBIE MaTEPUAIIbI);
UHTCPHIPECTUPOBATH ITUYCCKHUEC ACIICKThI COBPEMECHHBIX
WCCIIC/IOBAaHU B OHWOJIOTHH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMarpuBaTh  NIOOANBHBIE  JKOJOTMYECKHE — MPOOJISMBI
COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUIINIO;




BBITIOJTHCHMSI 32/1a4
npodecCHoHAIbHON
JESTEIIbHOCTH

- OCO3HAHUE IICHHOCTH HAy4YHOU AESTEIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh MIPOEKTHYIO u HCCJIEI0BATENBCKYIO
JIeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIE;

OBnazneHve yHHUBEpPCaIbHBIMU y4e€OHBIMU IMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabdoTa ¢ undgopmanmueii:

- BJIAJICTh HABBIKAMH TOTy4YeHUSI HH(OPMAILIUU U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIIATh IIOUCK,
aHAJIN3, CHCTEMATH3AIMI0O M WHTEPIPETANUI0 WHGOpMAIUU
pa3IMYHbIX BUJOB U (DOPM IPE/ICTABICHHUS,

- CO3/1aBaTb TEKCThl B pa3IMYHBIX (opmaTax ¢ ydeTom
Ha3HaYeHUs MHPOpPMAIMU U IEJIEBOM ayIWTOpUH, BbIOMpas
ONTHUMATEHYIO OPMY MPEICTABICHHS U BU3YyaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(POpMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPAIBHO-3TUYECKUM HOpMaM;

- WCII0JIb30BAThH CpelcTBa MH(OPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEIICHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX ¥ OpPraHM3allMOHHBIX  3a7a4  C
coOroIeHIEM TpeboBaHU 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PecypcocOepekeHus, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;

- BJIAJICTh HaBbIKAMHU PACIIO3HABAHUS M 3aIUTHI HH(DOpMAINH,
nH(GOPMaLIMOHHON 6€30MaCHOCTH JUYHOCTH

-c(OOPMUPOBAHHOCTh ~ YMEHHMH  CO3/1aBaTh  COOCTBEHHBIE
INUCbMEHHBIE W YCTHbIE  COOOLICHMS  HAa  OCHOBE
Oouosornyeckoil nHpOpMAMKM M3 HECKOJIBKUX HCTOYHHKOB,
I'PaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OMoJIOruu

OK 04. O¢dpexTuBHO

B3alMOJICHCTBOBATE
" paboTtath B
KOJIJICKTHBE 17§
KOMaH/1e

- TOTOBHOCTb K CAaMOpPA3BUTHIO, CAaMOCTOSITEIBHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIQJICHUE HaBBIKAMH y4e0HO-HCCIeI0BATENbCKOMH,
MPOEKTHOUW U COLIMATIbHOM NEATEIIbHOCTH;

OBjiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JeHCTBUSIMH

0) coBMecTHAasI 1eATeJIbHOCTD.

- MOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M
WHAUBUIYATbHON pabOTHI;

- MPUHUMATh e COBMECTHOU JIeSITEILHOCTH,
OpPraHu30BbIBaTh M KOOPAMHUPOBATH JEHUCTBUSA IO €€
JOCTMIKEHMIO: COCTAaBJIATh IUJIAH JICWCTBUM, paclpenelsiTh

HpI/IO6p€TCHI/Ie OIIbITa INPUMCHCHUA OCHOBHBIX
MCTO/IOB HAY4YHOI'0 IO3HAHUA, HCIIOJIb3YyCMbIX B OHOJIOrUH:
Ha6J'II-O,Z[eHI/I}I U OIIHCAaHUA IKUBBIX CHCTEM, IIPOLCCCOB U

f[BJ'IGHHfI; opraHu3anvi W HOPOBCACHUA OMOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHUKXCHHUA THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKIOY HCCIICYCMBIMHA BEJIIMYNHAMMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaTOB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IOHATUH, TEOPUU M
3aKOHOB




pOJIK C y4eTOM MHEHUH Y4aCTHHUKOB OOCYXIaTh Pe3yJIbTAThI
COBMECTHOM PabOTHI;

-  KOOPIWMHHPOBATh U BBINOJHITH pPabOTy B  YCIOBHUSAX
peanbHOro, BUPTYJILHOTO u KOMOWHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIECTBIIATH IMO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B

pa3J'II/I‘-IHBIX CI/ITyaI_[I/IﬂX, HpOSIBJISITb TB Op‘-IGCTBO nu
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJjiagenue YHHMBEPCAJIbLHbBIMHA peryJsiTUBHbIMHU
JelCTBUSIMM

') NPUHSATHE ce0s M APYTHX JTIO/Aei:

- NPUHUMATh MOTUBBI U apryMEHTHl APYTUX JIOACH mpH
aHAJIN3€ Pe3yJIbTAaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIIO/IeH Ha OIIHOKH;
- pa3BUBaThb CIIOCOOHOCTH ITOHUMATh MHUD C MMO3UIUU APYTOTro
YeloBeKa

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpYXKaroleu
cpenpl,
pecypcocOepexeHHI0
, IPUMEHSTH 3HAHUS
00 M3MECHCHUH
KJTUMaTa, IPUHIIAITBI
OepexIINBOTO
MPOU3BOJICTBA,

3¢ PeKTUBHO
JIeHiCTBOBATH B
Ype3BBIYAHBIX
CUTYaIUSAX

B o0s1acTH 3K0J10rM4eCcKOro0 BOCIIUTAHUS:

- c(OpPMUPOBAHHOCTH JKOJIOTMUYECKON KYJIbTYPhl, IOHUMAHHE
BIIMAHUSA COIIMAJIbHO-3KOHOMMNYECCKUX MponeccoB Ha
COCTOSIHUE NPUPOJHOM M COLMAIBHOW CpENbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIeM;

- IUJJAHUPOBAHUE U OCYILECTBICHHUE NEHCTBUI B OKpYXaroleu
Cpelne Ha OCHOBE 3HAHUA LEJIe YCTOMYMBOTO PpPAa3BUTHS
4eJI0BEYECTBA;
-aKTUBHOC HCIIPpUATHUC
OKpYXKaroIleH Cpeae;

- YMCHUC IPOTHO3UPOBATH HC6HaFOHpI/I$ITHI)I€ OKOJIOTHYECKHUEC
NOCJIEACTBUS NIPEINPUHUMAEMBIX JIEHCTBUM, MPENOTBpaLIaTh
ux,

2

JEUCTBUM, TPUHOCALIMX  BpEN

- pacmiupeHuc OIIbITa JACATCIIBHOCTH JKOJIOTUYECKOH
HAITPaBJICHHOCTH,
- OBJIaICHHUC HaBBIKaMH y‘-Ie6H0-HCCHCHOB&TCHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH

c()OPMUPOBAHHOCTb YMEHHUS NPUMEHATH OJyYEHHbBIE
3HaHUA [ OOBACHEHUS OHOJNOTMYECKHX TMPOIECCOB U
SBJICHUHN, JJI1 T[PUHATHS NPAKTHUYECKUX  pELIeHUH B
MOBCEIHEBHOM KHU3HU C IIEeTbI0 oOecreueHus 0e30MacHOCTH
CBOErO 3JI0POBbS W  3JI0POBbSl  OKPYXAIOIIUX JIFOJEH,
COONIOAICHHS 3JI0POBOTO 00pasza KU3HU, HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOWIEH MNPUPOJHON Cpele; MOHUMaHHE
HEOOXOJMMOCTH HCIOJB30BaHUSI JOCTHKEHUM COBPEMEHHOMN
Ovojoru U OMOTEXHOJNOTMH Ui  pallMOHAIbHOIO
IPUPOJONOIB30BAHMS




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOMN JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI Y4eOHOI padoThl

Buj yueoHoii paboThbl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaAaMMBbl THCHUIINHBI 72
B T.U.

OCHOBHOE co/IepKaHue 64
BT. 4.

TEOPETUIECKOE O0yUCHUE 48
[IPAKTUYECKUE 3aHATUS 12
71a00paTOPHBIE 3aHATHS 4
IIpodeccHoHATIBLHO-OPHEHTHPOBAHHOE COIEP:KAHME 8
BT. ..

NPaKTUICCKHUE 3aHSATHS 8

[TpomexxyTouHas aTTectanus B (popme 3auera ¢ OI[EHKOM BO 2 ceMecTpe




2.2. TemaTn4yecKHuil IJVIaH U COJIePKAHHUE TUCUUILINHBI

HaumenoBanue pa3nesioB | Coaeps:xkanue yueOHOro MaTepuaJia (0CHOBHOE U NMPodeccHOHATLHO-OPUEHTHPOBaHHOe), 1adopaTopHbie | O0bem | PopMupyemble
H TEM H NMPAKTUHYECCKHE 3AaHATHSA, HpHKJIa)]HOﬁ MO1YyJb (l'[pH Ha.]'lI/I‘lI/IH) qacoB KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Paznmea 1. 18
Kunerka — cTpykrypHO-
byHKIIMOHATbHAS
€IMHUILIA KUBOTO
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK2
bronorus xax Hayka. | Jlekuuu, TeopeTuyecKue 3aHATUS 2
OOmwast xapakTepUCTHKA CoBpeMeHHbIE OTpaciu ONOJIOrn4ecKrX 3HaHu. CBsI3b OMOJIOTHH € IPYTMMHU HayKaMu: OMOXUMMUS, 2
KU3HU 6unodusuka, 6uoHukKa, resoreorpadus u ap. Poiab u mecto 6uonoruu B GopMUPOBaHUU COBPEMEHHON
HAy4YyHOM KapTUHBI MUpa. Y POBHU OpraHU3aliy )KUBO Marepuu. O011as XxapakTepUCTHKA JKU3HH,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUUA COCTAB KIJIETOK
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 8 OK-01
CrpykTypHO- Jlekumnu, TeopeTHYEeCKHE 3aHATHUS 4 OK - 02
(GyHKIHOHABHAS Knerounas teopus (T. IlIBann, M. llnelinen, P. BupxoB). OCHOBHBIE OJIOXKEHNUS COBPEMEHHOM 2 OK - 04
OpraHu3aIus KJIETOK KJIETOYHOU TEOPHH.
Tunsl KIETOYHON OpraHU3alvK: IPOKAPUOTHYECKUN U DYKapuOoTHYECKUH. OTHOKIETOUYHbIE U
MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHUE MPOKAPUOTHUECKON KIETKH. 2
Crpoenue sykaproTHueckoi kiaeTku. Heknerounsle popMbl )KU3HHU (BUPYCHI, 6akTeprodaru)
JlabGopaTopHble 3aHATHUS 2
ITpuobperenue onbiTa NPUMEHEHHUS TEXHUKA MUKPOCKOIIUPOBAHUS MPH BBITOJIHEHUH J1a00PaTOPHBIX 2
pabor:
JIaGoparopHas
JlabopaTtopHas padota «CTpoeHHE KIETKU (PaCTeHHUS, )KUBOTHBIE, TPUOBI) U KJIETOUHBIC BKIIFOUCHHS
(kpaxmaJ, KapOTHHOUIBI, XJIOPOIIIIACThI, XPOMOIIIACTHI )»
[ToaroroBka MUKpoMpenapaToB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA, BHISIBIICHUE Pa3TU4YHi
MEX/y U3y4aeMbIMU 00beKTaMH, (POPMYJIHUPOBaHHE BBIBOJIOB
IIpakTuyeckue 3aHATHSA 2
Bupychbie u 6akTepuanbHble 3a001eBanusi. O0IIre NPUHIMITBI HCTIOIb30BAHUS JIEKAPCTBEHHBIX 2

BenecTB. OCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB. [IpencTaBienre yCTHBIX cOOOIIEHNH C
IIpe3EHTAlMEN, TOATOTOBJIECHHBIX N0 IEPEYHIO HCTOYHUKOB, PEKOMEHIOBAaHHbIX IIPENOaBATEIIEM




Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa 4 OK-01
CtpykTypHO- Jleknum, TeopeTuvecKue 3aHITHS 2 OK - 02
(GyHKIMOHAIBHBIE Xpomocomuas Teopus T. Moprana. Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0Op KIETOK, 2
(akTops TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUAHBIN U TUTUIOUIHBINA HAOOD.
HaCJIENCTBEHHOCTH Hyxneunossie kuciotsl: JJHK, PHK HaxoxxaeHnue B KileTke, UX cTpoeHHe U PyHKIuH. MaTpuiHbie
MIPOLIECCHI B KJIETKE: peruinkanus, OuocunTes3 6esnka, penapanus. ['eHeTuueckuil Ko U ero cBoicTBa
IpakTHyeckue 3aHATHS: 2
Pemenue 3aa4 Ha onpesesieHne M0Cae10BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B 2
Clly4ae M3MEHEHUs MOCJIEI0BATENIbHOCTY HYKiIeoTH10B JJHK
Tema 1.4. Coaep:xkaHue y4eOHOro MaTepuaJia 2 OK - 02
OOMeH BelecTs 1 Jleknum, TeopeTuvecKHe 3aHITHS 2
peBpalicHUe SHEPTUU B | [ToHsaTHE MeTabOIM3M. ACCUMUIISIIIVS M TUCCUMIIISIINS — JIBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa 2
KIICTKE BEILIECTB: aBTOTPOGHBIN U reTepoTpodHBI, a3p0oOHBIN U aHA’pOOHBIH. [ImacTuyeckuii oOMeH.
DOTOCUHTE3. XEMOCHHTE3
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia 2 OK - 02
JKU3HEeHHBIN [TKIT Jlek1um, TeopeTu4eCcKHeE 3aHITUSA 2 OK - 04
KIeTKH. Muto3. Meiio3 | KietouHblil UK, €ro Meproibl. MUTO3, €ro CTaJAUU M MPOUCXOIAIINE MPoIiecchl. bromornueckoe 2
3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunronep.
buonornueckuit cMpica Melo3a
Paznen 2. 20
Crpoenue u GyHKIUU
Opra"mu3Ma
Tema 2.1 Coaepxkanue y4eOHOIro MaTepuaJa 2 OK - 02
Crpoenue opranuszMa | JleKIuM, TeOpeTHYECKHE 3aHATHS 2 OK - 04
MHOTOKJIeTOYHbIE OPTaHU3MbI. B3aUMOCBS3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM 2
opranusme. ['omeocTas opraamusMa u ero nojjiep>KaHue B MPoIecce KU3HEACITEIbHOCTH
Tema 2.2 Coaepxkanue y4eOHOro MaTepuasa 2 OK - 02
@®opMmel pasMHOXKEHHS | JIeKnu, TeopeTHYecKue 3aHATHS 2
OpTaHU3MOB ®dopMBI pa3MHOKEHUS OPraHU3MOB. becroioe u 1moyioBoe pa3MHOKeHHEe. BUpl Oeconoro 2
pasmuoxxenus. [TomoBoe pazmuoxkenue. ['lametorenes y xuBOTHBIX. CliepMaToOreHes U OOTeHes3.
CtpoeHne noJIoBbIX KJIETOK. OMI010TBOPEHUE
Tema 2.3 Coaepxanue yueOHOro MaTepuaJa 2 OK - 02
Onrorenes pacteHuid, | Jlekuuu, TeopeTHIeCKne 3aHATHSI 2 OK - 04
KUBOTHBIX U Y€JIOBCKA | HauBUAYyadbHOE Pa3BUTHE OPraHU3MOB. OMOpUOTeHes U ero craauu. [locTaMOprnoHaTbHBIH 2

nepuof. CTaauu NOCTAIMOPHOHANIBHOTO PAa3BUTHA Y )KUBOTHBIX U yesioBeka. [Ipsimoe u Henpsimoe
passutue. buosornueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHUM




Tema 2.4 Coaeprxanue yueOHOro MaTepuaJa 4 OK - 02
3aKOHOMEPHOCTH Jleknum, TeopeTuvecKue 3aHITHS 2 OK-04
HacjaeA0BaHUA OcHOBHBbIE NIOHATHUS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens 2
(MOHOTHOPHJIHOE M OJUTHOPUIHOE CKpeluBaHue). BzanmoaelicTBre reHoB
IIpakTnyeckue 3aHATHSA 2
Pemenue 3aa4 Ha onpesesieHne BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB IIPU 2
MOHO-, JTU-, IOJIATUOPUIHOM U aHAM3UPYIOIIEM CKPEIINBAHUN, COCTABIICHIE TEHOTUITUIECKUX CXeM
CKpEIIMBAHUS
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJia 4 OK-01
CueruieHHOE Jleknum, TeopeTH4eCcKHeE 3aHITUS 2 OK -02
HACJICIOBaHHE 3akonbl T. Moprana. CuernieHHOe HacleI0BaHue TeHOB, HapyleHue cuerneHus. HacinenoBanue 2
MPU3HAKOB MIPU3HAKOB, CIICTTICHHBIX C MTOJIOM
IlpakTHYecKkne 3aHATHS: 2
Pemenwue 3aa4y Ha onpe/elieHne BEPOATHOCTH BOSHUKHOBEHHUS HACIICICTBEHHBIX IPU3HAKOB IPU 2
CIICTJICHHOM HAaCJIeI0BAaHUH, COCTABJICHUE TeHOTUIHMUECKHUX CXEM CKpElIMBaHUs
2 cemecTp
Tema 2.6. Coaep:xanue yueOHOro MaTepuaJia 4 OK-01
3aKOHOMEPHOCTH Jlekuuu, TeopeTHYeCKHE 3aHATHSA 2 OK - 02
U3MCHUYUBOCTH N3MeHYnBOCTh MPU3HAKOB. BUIbI NI3MEHUNBOCTH: HACJICICTBEHHAS M HCHACIICICTBCHHAS. 3aKOH 2 OK - 04
TOMOJIOTMYECKUX PSAOB B HacieacTBeHHOM n3meHunBocty (H.W. BaBunos). Myraiimonnas Teopus
W3MEHUYUBOCTH. BHUIBI MyTanuii 1 IpUYUHBI UX BOSHUKHOBEeHUS. KapnoTuin yenoBeka.
Hacnencreennsie 3a00eBanus yenoBeka. | eHHbIe 1 XpOMOCOMHBIE 00J1e3HU uenoBeka. boiesnu ¢
HACJICJICTBEHHOM MPEIPACTIONOKEHHOCTRI0. 3HAUCHUE METUITMHCKON TeHETHKY B TIPEIOTBPAIICHIH U
JICYCHUHU TeHETUYECKUX 3a00JIeBaHU YellOBeKa
IIpakTnyeckue 3aHATHSA 2
Pemenuie 3aa4y Ha onpe/eieHre TUIIAa MyTalllK [IPH Tepeaayde HacleACTBEHHBIX IPU3HAKOB, 2
COCTaBJICHHE TEHOTUITMICCKUX CXEM CKpEIIMBAHUS
Pa3znea 3. 6
Teopust sBOTOIUHN
Tema 3.1 Coaeprxanue yueOHOro MaTepuaJa 2 OK - 02
Ucrtopus Jlekumnu, TeopeTnyecKue 3aHATUHSA 2 OK - 04
9BOJIIOLIMOHHOTO [Tepssie aBomonnonnblie KoHuenuu (K.b. Jlamapk, XK.JI. broddon). IBomtonnonnas teopus Y. 2
YYCHUS. HapBuna. CUHTETHYECKAast TEOPHs HBOJIIOIUU U €€ OCHOBHBIE TIOJIOKEHUSI.
MHKp03BOJHOIlI/I$I MI/IKpoaBOJIIOL[I/Iﬂ. HOHYJ'ISIHI/ISI KakK dJIEMCHTapHas CAMHUIA DBOJIIOIINH. I'emeTnyeckne OCHOBEBI

HBOJIIOIUH. DJIeMEHTapHbIe (GaKTOPHbI BOMIONMU. EcTecTBeHHBINH 0TOOP — HANpaBIsAOUIMHA (hakTop
sBoOIMH. Buioobpa3oBaHue Kak pe3ysibTaT MUKPOIBOJIIOIMH




Tema 3.2 Coaep:xkaHue y4eOHOro MaTepuaJia 2 OK - 02
MaxkpoaBosnonus. Jlekuuu, TeopeTHyecKue 3aHATHS 2 OK - 04
BosnukHoBEHUE U Makponssomronus. PopMbl 1 OCHOBHBIE HarpaBiieHus1 MakpodBoroiuu (A H. Cesepiion). [lytu 2

pa3BUTHE KU3HU HA JOCTIDKEHUs Onosoruyeckoro nporpecca. Coxpanenue 6uopazHoodpasus Ha 3emIie.
3emie ['unoTe3bl ¥ Teopuu BO3HUKHOBEHUS kM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX IBOJIIOIIHSL.
IIpokapuotsl 1 3ykapuoThl. [IponcxokaeHne MHOTOKIIETOYHBIX OPraHu3MOB. BO3HUKHOBEHME
OCHOBHBIX IIapCTB DYKapuoT
Tema 3.3 Coaeprxanue yueOHOro MaTepuasia 2 OK - 02
[TpoucxoxneHue Jleknum, TeopeTuvecKue 3aHITHS 2 OK-04
YeJIOBEKA — AHTpOMoIOrus — Hayka o yenoBeke. CucremaTHueckoe nojokeHue yenoeka. CXoACTBO U OTIHYUS 2
AQHTPOIIOreHe3 4esloBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HE3a. DBOJIIOLNS COBPEMEHHOT'O YEJI0BEKA.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu paccesieHus YyeloBeKa 1o IIIaHeTe.
[TprcnocoOIeHHOCTD YeTI0BEKA K PA3HBIM YCIOBHSIM CPEJIbI

Pa3znea 4. 18

DKOJIOTHsI

Tema 4.1 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01

DKOJIOTHYECKUE Jlekumnu, TeopeTHYEeCKHE 3aHATHUS 2 OK -02
(akTOpBI M CpenbI Cpenbl 0O0uTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1YIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs. 2 OK -07
KUZHU OU3NKO-XUMUYECKUE 0COOEHHOCTH cpesl o0uTaHusl opranu3moB. [IpucnocoOnennst opraHu3MoB K
KU3HU B pa3HbIX cpenax. [loustue sxonorudeckoro akropa. Knaccudukanus 3K0I0ruaeckux
¢dakropos. IIpaBuno munumyma 1O. JIubuxa. 3akon ToaepantHoctu B. llendopaa
Tema 4.2 Coaepxkanue y4eOHOIro MaTepuaJa 4 OK-01
[MTomynsmus, Jlekuuu, TeopeTuyecKue 3aHATHS 2 OK - 02
cooO1iecTBna, DKkoJiornyeckas XapaKTepUCTHKA BUIA U MOIYISILNH. DKoJIornyecKas HUIA BUIA. DKOJIOTNYECKUE 2 OK - 07
9KOCUCTEMBI XapakTepucTUKH nomysanuu. Cool1iecTBa U sKocucTeMbl. bruoreHos u ero crpykrypa. Cssizu
MeX/y oprann3mamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBbI: IPOAYLIEHTHI,
KOHCYMEHTBI, pelylieHThl. KpyroBopoT BelecTB ¥ MOTOK dHEPTHH B 3KocucTeme. Tpodudeckue
YPOBHHU
*B Tom 4uciie npogecCHOHATbHO-OPHMEHTHPOBAHHOE COJIeP/KAHNE TPAKTHYECKOI0 3aHATHS 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNU 3KocucTeMbl. buomacca u npoxyKiusi. 2
DKOJOTHYECKHE MUPaMUIbI Yucell, OnoMacchl U dHeprun. [IpaBuiio mupaMuabl YHEPTHH.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM [0 MIEPEHOCY BEIeCTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOPUUECKUX LIeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3 Coaep:xaHue y4eOHOro MaTepuaJia 2 OK-01
buocdepa - Jlek1um, TeopeTH4eCKHE 3aAHATHS 2 OK - 02




riio0ajgpHas
JKOJIOTUYECKAs CUCTEMA

buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1.
Bepnanckoro. Ob6nactu 6rocdepsl 1 ee KOMIOHEHTHI. JKrBoe BelecTBO Orocdepbl U ero GyHKIIHH.
3aKOHOMEPHOCTH cymiecTBoBaHus Onochepnr. OcobeHHOCTH OHOChephl Kak riI00aIbHOM
sKocucTeMbl. [lnHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl BemiecTB 1 OMOT€OXMMUYESCKHE
1UKJIIBL. [100anbHbIe HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH

OK - 07

Tema 4.4
Bnusaue
AHTPOIIOTEHHBIX
dakxTopoB Ha Ouochepy

Conep:kanue y4eOHOT0 MaTepuaJia

.JIeKIII/II/I, TCOPETUYCCKHUEC 3aAHATUA

N

AHTpoOnOreHHsle Bo31eHCTBUs Ha Onocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOI'O BO3/I€HCTBHUS.
AHTpONOreHHBIE BO3/ICHCTBHS Ha aTMocdepy. BosaelicTBust Ha ruapochepy. Bo3neiicTBust Ha
autocdepy. AHTPONIOTeHHbIE BO3/IeHiCTBUA HAa OMOTHYECKHE cO00IIecTBa. YTIIyOIeHHO N3y4aroTCs
OTXO/IbI, CBS3aHHBIC C ONPEICIICHHON PodeCcCHeil/cCennaTbHOCTRIO

IlpakTH4YecKue 3aHATHSA

HpaKTqucxoe 3aHATUC ((OTXOIII)I IIPOU3BOACTBA»

*B Tom 4uciie npodeccCHOHATBHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOI0 3aHATHSA

[TpakTuyeckoe 3ansTre «OTXOAbI MPOU3BOACTBAa». Ha oCHOBE (enepabHOr0 Kiaccu(puKamoHHOTO
KaTaJora OTXOJIOB ONPEIEIIATh KJIAcC ONACHOCTH OTXO/0B; arperaTHOE COCTOSTHUE U (PU3UYCCKYIO
bopMy 0TX07I0B, 00pa3yIOIIUXCs Ha paboueM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIC C
orpeesieHHON podeccrei/CnenuabHOCThIO

NN NN

OK-01
OK -02
OK - 04
OK - 07

Tema 4.5
Bnusiaue conmuaabHO-
JKOJIOTHYECKUX
(akTOpOB Ha 3710POBbE
yesoBeKa

Coaep:xanue yueOHOro MaTepuaJia

JIeKlII/IH, TCOPETUHYCCKHUE 3AHATHUA

N

310pOBbE U €ro cocTaBiistomye. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSAIOLINE HA
opranusMm uesioseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIIOBEKA
(371€eKTpOMarHUTHBIE TOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIIYMBbI, paidalys U T.11.). AfanTtanus
OpraHusmMa yesnoBeka K akTtopaM okpy:xaroie cpeasl. [IpuHumne popmupoBanus
310poBbecOeperatoniero nopeaeHus. @u3nueckas akTUBHOCTD U 3710poBbe. bruoxummuueckue
ACIICKThI PAllMOHAJIBHOT'O MU TAHUA

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

JIaGoparopHas paboTta «YMcTBeHHast pab0TOCTIOCOOHOCTHY

OBnazieHue METOIaMH OTIPEACIICHHsI TTOKa3aTeell YMCTBEHHOM paboTOCIOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yJbTaTOB U (OPMYIHPOBAHUE BHIBOJOB (TMCHbMEHHO) C UCIOIb30BAHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB

JIaGoparopHas pabota «BiusHue abnorndeckux (GpakTopoB Ha YeIoBeKa (HU3KUE U BHICOKHE
TEMIIEpPaTyphl)»

N3ydenne MexaHW3MOB aJaNnTaluy OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKMM TeMIIepaTypam U
00BsICHEHHE MOITYYEHHBIX PE3YJIbTaTOB U (POPMYIHpPOBAaHUE BHIBOAOB (IMCBMEHHO) C

OK - 02
OK - 04
OK - 07




HCIIOJIb30BAHUEM HAYYHBIX ITOHATUMN, TCOPUN U 3aKOHOB

*B Tom uncie npoeccuoHAIbLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE MPAKTHYECKOT0 3aHATHS 2
B kayecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BATh YCIOBHSI OCYIIECTBICHUS 2
npodeccuoHaAIbHOM eATEIbHOCTH: IIIyM, TeMIeparypa, huznyeckas Harpy3Ka u T.11.
Pazgen S. 8 OK-01
buonorust B )xu3Hu OK - 02
Tema 5.1 Coaeprxanue yueOHOIro MaTepuaJia 4 OK - 04
buotexnonoruu B Jlekuuu, TeopeTnyecKue 3aHATHSA 2
XKU3HU KaXKI0T0 buortexHonorus kak Hayka v mpou3BoJCTBO. OCHOBHBIE HAPABICHUS COBPEMEHHOMN 2
onorexHonoruu. MeTo el 0MoTeXHOIOTUH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHIECKUX
Y TeHETUYECKUX IKCIIepUMeHTOB. [IpaBuia moucka u aHanmsa OM03K0OJIOrHUecKor HHPOpMaIuU U3
Pa3IMYHBIX UCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaCCOBOM
uHdopmanuu, cetb UHTEpHET U Apyrue)
IIpakTHyeckue 3aHATHA 2
Keiicbl Ha aHanu3 HHGOPMAIMH O HAYYHBIX TIOCTHXKEHUSX B 00JIACTH T'€HETUYECKUX TEXHOJIOTHIA, 2
KJICTOYHOM WH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Keica: MpeCcTaBIeHNuEe Pe3yIbTaTOB
pelIeHus KeicoB (BBICTYINICHUE C MMPE3EHTAINEH )
Tema 5.2 Coaep:xaHue y4eOHOro MaTepuaJia 4
buorexnonoruu B JIeKuMHU, TeOpeTHYECKHE 3aHATHUS 2
MPOMBIIIICHHOCTH PasBuTne npoMeIuieHHONH OMOTEXHOIOTHI U €€ IPUMEHEHHUE B JKU3HU YEIIOBEKa, TOMCK U aHAIN3 2
uH(pOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB (HaydHas U yueOHO-Hay4dHas JIUTepaTypa, CpeicTBa
MaccoBoi uHpopmaiuu, cetb IHTEpHET U apyrue)
Kelicsl Ha aHaIM3 HH(GOPMALIMU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (10 TpyInam)
Tema 5.3 Coaepxkanue y4eOHOro MaTepuaJa 2 OK-01
CoumanbHo-3THYECKKE | JIeKIMHU, TeopeTHYeCKHe 3aHATHSI 2 OK -02
aCTIeKThI OTHYECKUE aCTIEeKThl Pa3BUTHU OMOTEXHOJIOTHI U IPUMEHEHHUE UX B KHU3HH YeJIOBEKa, IOUCK U 2 OK - 04
OMOTEXHONIOrHuH aHan3 MHPOPMAITUH U3 PA3INYHBIX UCTOYHUKOB (HAy4YHas U ydeOHO-HAy4YHasl JTUTEpaTypa,
cpezacTBa MaccoBoi MH(pOpMaLuK, ceTh IHTEepHeT U ApyTrue)
Keiicbl Ha aHanu3 HHPOpMAIMKU 00 STUYECKUX aCIEKTaX pa3BUTHs OMOTEXHOIOTHH (0 rpynmnam)
Tema 5.4 Coaepxanue y4eOHOro MaTepuaJa 4 OK-01
Buorexuonornu u Jlekuuu, TeopeTHYECKHE 3aHATHS 4 OK -02
TEXHUYECKHE CUCTEMBI | Pa3BuTHE OMOTEXHOIOTUI C TPUMEHEHHEM TEXHUUECKUX CUCTEM (OMOMHKEHEepHUs, 2 OK - 04
O6uonH(popmMaTuka, OMOHUKA) U UX IIPUMEHEHHUE B )KU3HH YeI0BEKa, MOMCK U aHaJIu3 HHGOpMaIuU U3
Pa3IUYHBIX HCTOYHUKOB (HayyHast U yuyeOHO-Hay4yHas JTUTepaTypa, CpeiCTBAa MacCOBOM
uHdopmanuu, cetb UHTEpHET U pyrue)
*B ToM uHciie poecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHS 2




IIpencraBieHue pe3ybTaTOB pELICHUs KEMCOB (BBICTYIUIEHUE C Mpe3eHTanueil). Keiicbl Ha aHanu3
uH(bOpMaLUU O PA3BUTUU OMOTEXHOJIOTUH C IPUMEHEHUEM TEXHUUYECKUX CUCTEM (II0 IpyIIaMm).
3ayer ¢ OUEHKOU

Bcero:

72




3. VCJIOBMS PEAJIM3ALIAU ITPOTPAMMBI OBIIEOBPA30OBATEJILHOM
T CHATITAHBI

3.1. [luis peajqu3anvu NporpaMmbl AMCUHUILIMHBI J0JKHBI ObITH NMPeIyCMOTPEHbI
cieaylolue crnenuajbHble IOMeIeHus

Kabuner «buonorum», ocHalleHHBIH 000pyJOBaHHMEM: MeOeNb, J0CKa, MeJ, HarjsaHbIe
nocoOust (KOMIUIEKTHI y4YeOHBIX TaONMI], IUIAKATOB), TEXHUYECKUMHU CPEICTBAMU OOYUCHHS:
KOMIIBIOTEP C YCTPOICTBAMH BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tmpe3eHTep [ Mpe3eHTaui.

Jlaboparopus, OCHaIIEHHas OOOpYyIOBAaHUEM IS TPOBEACHHS 3aHATHH: MHKPOCKOIIBI,
CEKyHJ0MEp, TOHOMETp, JiabopaTopHas nocyna (mpoOUpKH, MOACTABKU IJi MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TMECTUKAMU, NPEIMETHBIE M TIOKPOBHBIC CTEKJIA, CTCKJSIHHBIC TAJIOYKH,
npenapoBaJibHbIE UTJIbI, (GUIbTpOBaIbHAs OyMara (candeTku), CTaKaHbl) TUIIEPTOHUYCCKUNA PACTBOP
xyopuja HaTtpus, 3%-HbII pacTBOp NEpPOKCHIA BOJOPOAA, PACTBOpP Hoja B HOJUCTOM Kajuw,
TJIMIEPUH, KITYOHU KapTodes, JTUCT 3JI0ACH KaHaICKOU, 01 psOUHBI OOBIKHOBEHHOU (PSOWMHBI HIIH
TOMAaTa), IyK penvarbiii, pa3BeCHHBIE B BOJIC IPOXKIKHU);

3.2. Aupopmanmonnoe odecneuyenue. IlepeyeHb peKoMeHIyeMbIX Y4eOHbIX W3IaHMI,
HHTEPHET-PecypcoB, J0NOJHUTEIbHOH JINTEePaTyphl

OcHoBHas nuTeparypa:

1. Aradonosa, 1. b. buosnorus. 10 kiacc: 6a30Bblii 1 yrinyOnéHHbINH ypoBHU : yueOHUK / U. b.
Aradonosa, B. U. CuBornazoB. — 4-e m3n. — Mocksa : [Ipocsemenue, 2022. — 256 ¢. — ISBN
978-5-09-100206-5. — Texkcr : anextponnslii // LHudposoit obpazoBarensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132202.html (nara o6pamenus: 15.08.2023). — Pexum
JIOCTyTIa: AJIsl aBTOPU3UP. TOJIb30BaTeeH

2. buomormsa. 11 xmacc: 0a30BbI ypoBeHb : Yy4eOHUK UIsi 00IIE00pa3oBaTeIbHBIX
opranmzaruii / JI. K. benses, II. M. boponun, I. M. Jlpimmun [u np.] ; mon penakumeit 1. K.
Bbensesa, I. M. Ipimmmma. — 9-e u3n. — Mocksa : [Ipocsemenne, 2022. — 226 ¢. — ISBN 978-5-
09-101669-7. — Texcr : anexTpoHHsIi // Lludposoit o6pazoBarenbhblii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/132210.html (mara oOpamenus: 15.08.2023). — Pexum
JIOCTYTIA: AJIs1 aBTOPU3UP. TOJIb30BaTENeH

3. buonorus : y4eOHMK W TPAKTHKYM Ui CPEIHEro mnpogeCCHOHANBHOrO oOpa3oBaHwus /

B. H. Speirun [u np.] ; mon pemakuuei B. H. Speirmna. — 2-e u3n. — Mocksa : M3narenscTBo
IOpaiit, 2023. — 378 c. — (IIpodeccronanpHoe obpazomanue). — ISBN 978-5-534-09603-3. —
Texct :  omekrtponHwsli  //  OOpasoBarenbHas  minargopma  FOpaitr  [caiit]. ——

URL: https://urait.ru/bcode/511618 (nara oOpamienus: 22.08.2023).

4. O6yxos, H.K. buonorus: KIeTKM | TKaHU . Yy4yeOHOe TMoOcoOHMe [UIs CpeaHero
npodeccunoHaibHOoro obpazosanms / JI. K. O6yxoB, B. H. KupunenkoBa. — 3-¢ wu3m., mepepad. u
nomn. — Mocksa : UznarensctBo HOpaiit, 2023. — 358 c. — (Ilpodeccuonansnoe obpazoBaHue). —
ISBN 978-5-534-07499-4. — Tekcr : anekTponHbli // OOpa3oBarenbHas miardgopma FOpaiit [cait].
— URL.: https://urait.ru/bcode/516336 (mara obpamenus: 22.08.2023).

5. Epemuenxo, O. 3. buonorus: yuenue o Owmocdepe : ydyeOHOE TOCOOHME ISl CPETHETO

npodeccuonanbHoro oodpazoBanusi/ O. 3. Epemuenko. — 3-e u3n., mepepad. u mon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 236 ¢. — (IIpodeccronanproe odpazopanne). — ISBN 978-5-534-
10183-6. — Tekct : osnexTpoHHbI // OOpazoBarenbHast miardpopma FOpaiit [caliT]. —

URL.: https://urait.ru/bcode/516507 (mara obpamienus: 22.08.2023).

JononHuTeNbHAS IUTEPATYPA:

1. CuBornasos, B. U. buonorus. O6mias 6uonorusi. 10 knacc: 6a30BbIii ypPOBEHb : YUECOHHK /
B. U. Cuornazos, U. b. Aradonona, E. T. 3axapoBa. — 11-e u31. — Mocksa : [Ipocsemnienue, 2022.
— 256 ¢. — ISBN 978-5-09-101674-1. — Texkcr : snexTpoHHbIii // LludpoBoii odpa3zoBaTenbHbIi
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132216.html (mara o6pamenus:
15.08.2023). — Pexwum goctyma: s aBTOPU3UP. MOJIb30BaTeIeH


https://urait.ru/bcode/511618
https://urait.ru/bcode/516336
https://urait.ru/bcode/516507

2. Jlanumkast, T. B. buonorus. TecTsl : yueOHOE TOCOOME AJisl cpeiHero mpodeccuoHanbHOTO

obpazoBanmsi/  T. B. Jlanunikast. —  MockBa :  UMsmarenbctBo  FOpaitt, 2023.— 40c.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 3neKTpoHHBIH //
OoOpasoBarenpHas miatrpopma HOpait [caiit]. — URL: https://urait.ru/bcode/519715 (nara

obpamienusi: 22.08.2023).

3. CmupaoBa, M. C. EcrectBo3Hanue: reorpadusi, OMOJIOTHS, IKOJIOTHUA : yueOHOE Mocooune
Ui cpeaHero  mpodeccruoHanbHOoro  obpaszoBanusi/ M. C. CmuproBa, T. M. CMmupHoOBa,
M. B. Boponenko. — 2-¢ wu3za., mepepadb. m mom. — Mocksa : MzngarensctBo IOpaiit, 2023. —
284 c.— (IlpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-16618-7. —  Tekcr
AIIEKTPOHHBIN // OO6pazoBarenbHast wargopma Opaiit [caliT]. —
URL.: https://urait.ru/bcode/531383 (nara ooparmienus: 22.08.2023).

NuTepuer-pecypcbl

1. www.sbio.info (Bcs Ouonorus. CoBpeMeHHass OMOJIOTHS, CTaThbH, HOBOCTH,
OuOIIMOTEKA).

2. www.window.edu.ru (EquHoe okHO JqocTyma K 0Opa3oBaTelbHBIM pecypcam
HNHTepHeTa 1o OMOJIOTHH).

3. www.5Sballov.ru/test (Tect mns aGUTYpUEHTOB 1O BCEMY HIKOJBHOMY KypCy
OMOJIOTHH ).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenmexkoMMyHHKAIIMOHHBIE BUKTOPHHBI IO
OHMOJIOTMU — JKOJIOTUH Ha cepBepe BOPOHEKCKOT0 YHHBEPCHUTETA).

5. www.biology.ru (buonorust B OTtkpsiToM Koutemke. CalT CcOIepKUT
AIEKTPOHHBINA yueOHHK 1o Onosnoruu, On-line TecTsl).

6. www.informika.ru (DJeKTpOHHBIH y4YeOHHMK, OOJBIION CIMCOK HMHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buomormueckass xaptuHa Mupa. Pasmen KOMIBIOTEpHOTO
yueOHHKa, pa3pab0oTaHHOrO0 B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

8. www.nature.ok.ru (Penkue m wmcyesaromue >KMBOTHble Poccum — mpoekT
Okonoruyeckoro rearpa MI'Y um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru (I TeX, KTO y4uTCs caM U YUYUT APYTUX; OYHO U
JMCTaHIMOHHO, OMOJIOTUH, XUMHH, IPYTUM MIPEAMETaM).

10.  www.schoolcity.by (bronorus B Borpocax u OTBETax).

11.  www.bril2002.narod.ru (buonorus s mkoJpHUKOB. KpaTkas, KOMIaKTHas,

HO JIOCTaTOYHO NoJpoOHas mHpopMaius no pasnenam: «OOmas 6uonorus», «boranukay,

«3oo0norusn», «UemoBex»).

3.3. MeTronuyeckoe obecrneyenne 00pa3oBaTeIbHOI0 mpomecca I  00y4deHUs
UHBAJIHAOB U JIHI C OTPAHHYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus oOpraHuzallMd M coJep)KaHue OOy4eHHMsT U KOHTPOJIsSl 3HAHWW WHBAIUAOB U
oOyuyatomuxcs ¢ OB3 mo aucuuruimbe «buonorus» onpenenstorcs NporpaMMoi JUCHUILUIMHBL,
aJaNTHPOBAHHOMN MPU HEOOXOAUMOCTH JJ1si 00yUEHHUs YKa3aHHBIX 00yYaroluXcs.

Opranuzanus o0y4eHusi, TeKyIled U MPOMEXYyTOYHON aTTeCTallMM CTYJIEHTOB-UHBAJIUAOB U
ctynentoB ¢ OB3 ocymecTBasieTcs ¢ ydeToM OCOOEHHOCTEW MCHXO(PU3UYECKOTO PpPa3BUTHA,
WH/IMBUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbSI TAKUX 00YUYaIOIIUXCS.

Hcxons u3 ncuxopu3nyeckoro pa3BUTHS U COCTOSHUS 3/10pPOBbsl CTYAEHTOB-UHBAIHUIIOB U
cryaeatoB ¢ OB3, opraHusyroTcs 3aHATHS COBMECTHO C JPYI'MMH OOYYarollMMHUCS B OOIIMX
rpynmnax, HCIHOJb3ysl COLMAJIbHO-aKTHBHBIE U pPE(IEKCUBHbIE METOJAbl OOYy4YEeHMs] CO3JIaHUs
KOM(OPTHOTO MCHUXOJIOTMYECKOr0 KIMMaTa B CTYAEHYECKOW TpYIe WM, MPU COOTBETCTBYIOLIEM
3asBJICHUM Takoro oOydarolerocsi, MO HWHAUBUAYAJIbHOM MporpaMMme, KOTOpasl SBISETCS
MOIUGHUIMPOBAHHBIM BAapHAHTOM OCHOBHOM pabouell mporpammsl JucUMIUIMHBEL [Ipu  3ToM
coJlepKaHuEe MPOrpaMMbl JUCHMILIMHBI HE H3MeHseTcs. V3MeHsioTcs, Kak MpaBuio, (HopMbl
00y4YeHHsI U KOHTPOJIsSI 3HaHUH, 00pa30BaTeNIbHbIE TEXHOJIOTHH U IUIAKTHYECKHE MaTepHAIBL.

OOyueHue CTyIEHTOB-WHBAIUAOB M cTyleHToB ¢ OB3 Taxke MOXET OCYIIECTBISATHCS
UHIMBUIYAIBHO U/WIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.


https://urait.ru/bcode/519715
https://urait.ru/bcode/531383

JlucrannnoHHoe o0ydeHne o0ecrneurnBaeT BO3MOKHOCTh KOMMYHUKAIIUN C MPENoJaBaTeNieM,
a TaKkke C JPYrMMH OOy4YaeMbIMH TIOCPEJCTBOM BEOWHApPOB (HAIMpUMEpP, C HCIOJIb30BaHUEM
nporpamMMbl  SKYpe), uTo CrmocoOCTBYET CIJIOYCHHIO TPYIIIbI, HAMpaBJIsIeT yueOHYIO TpYIIy Ha
COBMECTHYIO paboTy, 00CYyXAeHHE, TIPUHATHE TPYNIIOBOIO PELICHHUS.

B yueOGHOM mporecce i TOBBIMICHUS YPOBHS BOCHPHUATHS W TiepepaboTKu y4eOHOI
uH(pOpMallUK CTYACHTOB-MHBAIUIOB U CTyJeHTOB ¢ OB3 npuMeHSIOTCS MyJIbTUMEIUIHBIE U
CHELMATM3UPOBAHHBIE TEXHUYECKHE CpEACTBAa IpuUeMa-lieperaun ydeOHoH wuH(opManuu B
JOCTYHHBIX (QopMmax Uid CTYJIEHTOB C pa3IMYHBIMH HapyLICHUSIMH, OOECIEYMBACTCS BBITYCK
albTepHATUBHBIX  (OPMATOB TEYATHBIX MaTepuajaoB (KpyHmHBIA  MpUPT), AIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB B pOpMax, aJaTHPOBAHHBIX K OTPAHHYCHUSM 3/I0POBbS 00YJArOIINUXCS,
HaJIMYue HEOOXOAUMOI0 MaTepUaIbHO-TEXHUYECKOTO OCHAIIICHUS.

[Ton6op 1 pazpaboTka y4eOHBIX MaTEPUAIOB IPOU3BOAUTCS MPENOJABATEIEM C YUETOM TOTO,
YTOOBI CTYJIEHTHl C HapYyLIEHUSIMHU ClIyXa MOJy4alu HHGOPMALHUI0 BU3YalbHO, C HapyLICHUSIMHU
3peHHsl — ayAUaIbHO (HAIpUMep, ¢ UCTIOIb30BAHUEM ITPOrPaMM-CHHTE3aTOPOB PEUH).

Ilpumeuanue: IIpenooasamenu, yueOuvie KypCbl KOMOPbIX MpedVIOm Om CMYOeHmo8
BbINOIHEHUSL ONPEOENIeHHbIX Cheyuhuueckux Oelcmsuti U npeocmasiawux cobol npoodiemy uiu
Oelicmeaue, He@blNOIHUMOE OJisl CHYOEHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NepedBUICeHUeM UMl
peuvto, ob6szambt 6 P[] yuecmbv smu ocobennocmu u npeonazams CMYyOeHMaAM-UHEATUOAM U
cmyoeumam ¢ OB3 anbmeprnamugnsie Memoovl 3aKpenjieHus U3yuaemo20 mamepudaa.

JUisi OCyIIECTBIIEHUSI TPOLEAYpP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W TPOMEXKYTOUHOU
aTTectauuu oOyuaromuxcs WHBaINA0B U null ¢ OB3 ¢GoHA OLIEHOYHBIX CPEACTB MO TUCIUILIMHE,
MIO3BOJISIOIINI OIEHHUTH JOCTHKCHHE MMM PE3YJIbTaTOB OOyUYEHHS M YPOBEHb C(HOPMUPOBAHHOCTU
KOMIETeHIINM, MNPEeIyCMOTPEHHBIX Yy4eOHBIM IUTAaHOM M pabodeil MporpaMMoil HCHUIUIMHEI,
aIanTUpyeTcs JUIsl 00yJaromuXcsi MHBAIHIOB U JIUI] C OTPAHHYEHHBIMUA BO3MOXHOCTSIMH 37I0POBbBSI C
y4eTOM WHIUBUIAYaJIbHBIX MCUXO()U3UOIOTHYECKHX OCOOCHHOCTEH (YyCTHO, MUCBMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIBIOTEpE, B opMe TecTUpoBaHus | T.11.). [Ipu HeoOXoauMocT oOydaroummMest
MPEIOCTABIISACTCS JOMOTHUTEIBHOE BpEeMs ISl IOATOTOBKH OTBETA MPHU MPOX0XKIACHUU aTTECTALIUU.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KoHTpo1b M OLEHKa pe3ylbTaTOB OCBOCHHUS 001Ie00pa30BaTeIbHON TUCIHUILIHHEI
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U MpopecCHOHANBHBIX KOMIIETEHIIMH 10 pa3/iesiaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oomas
KOMIIeTeHI M

Paszgen/Tema

T oeHOYHBIX MEPONIPUATHH

Paznea 1. Kierka — cTpyKTYpHO-(pyHKIMOHAJILHAS

€¢IMHUIA ’KUBOT'O

KonrponsHas padora
«MoJieKyIsIpHBIi YPOBEHb
OpraHM3alH JKUBOTO»

OK 02

buonorus kak Hayka. O6mias
XapaKTEPUCTHKA KU3HU

3aIoJHEHNE TaOIUIBI C OIMMCAHUEM
METO/I0B MHKPOCKOTIMPOBAHHUSI C UX
JIOCTOMHCTBAMHU M HEJOCTaTKAMHM.
3anonHenue Tabauiel «Bkiaa y4eHbIx
B pa3BUTHE OMOJIOTHUN»

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJICTBA U PA3IMYUI )KMBOTO U HE
JKHBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(QDyHKIIMOHATIbHAS
OpraHu3aIus KJIETOK

OuenuBaemas IUCKyCCHs 10 BOIIpOCam
JEKUIUU

Pa3paboTka MEHTaIbHOM KapThl IO
KJIacCU()MKALMU KJIETOK U MX CTPOCHUIO
Ha MPO- U YYKAPUOTHUYECKUX U 110
LIapCTBaM B MUHU TpyMIax
BrimonHenue u 3ammra 1abopaTopHbIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTBI, XPOMOILJIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ IPEe3eHTALUEH,
MIOATOTOBJIEHHBIX 110 MIEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenoaaBaTesnemM

OK 01
OK 02

CtpykTypHO-(YyHKIIMOHATILHBIE
(aKkTOpBI HACIIEICTBEHHOCTH

OpOHTAIBHBIN OIIPOC

PazpaboTtka rioccapus

Pemenue 3ana4 Ha onpezeneHue
MOCJIeI0BATENHHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS M0CIe0BaTeIbHOCTH
Hykneotuaos JJHK

OK 02

OOMeH BEIIECTB U
MIPEeBpAIleHIE YHEPTUU B KIETKE

@pOHTAIBHBIN OIPOC

3arosHeHNEe CPaBHUTENLHON TaOIHIIbI
XapPaKTCPUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Muro3. Meiio3

OO6cysxaeHre o BOIpocam JIeKIHH
Pa3paboTka neHTHI BpeMeHH
KU3HEHHOTO LIMKJIa




Pasnen 2. Ctpoenue u GyHKIIUM OPpraHu3Ma

KonTtponsnas padora “Ctpoenue u
GyHKIMH opranu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0BEK) C KPaTKOM XapaKTEepPUCTUKON
ux QyHKIUHA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

®poHTaTBHBINA OITPOC

3anonHeHne TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U IpuMepaMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, >)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka IeHThI BpeMEHH C
XapaKTepUCTUKOM 3TAlOB OHTOTE€HE3a
OTJEJIBbHOM I'PYIIION )XUBOTHBIX U
YeJIoBeKa M0 MUKPOrpyImnam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX ITUKJIOB
pacTeHui 1Mo otaenaM (MOXOBHUIHBIC,
XBOUIEBU/IHBIC, MATTOPOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPU3HAKOB ITIPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOLIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEILIBaHUs

OK 01
OK 02

CueneHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPU
CIIETIJICHHOM HaCJIeJIOBaHUH,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX CXEM
CKpEeLBaHMS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3amau Ha onpenenenue Tuna
MyTalliy IIpHU [epenaye
HACJIEICTBEHHBIX IPU3HAKOB,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

Pa3pnen 3. Teopus 3BoI0nNH

Konrponsnas pabdora “Teopernueckue
ACIEKTHI HBOJIFOIIUM )KM3HU Ha 3emuie”

OK 02
OK 04

Hcropust 3BOIFIOLIMOHHOTO
y4eHUs. MUKpO3BOIIOLMS

@pOHTAIBHBIN ONPOC
PazpaboTka rioccapust TEpMUHOB

Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS




9BOJJIIOLITMOHHOT'O YUCHUSA

OK 02 MakposBotronus. OuenuBaemasi TUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE aPTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIIII
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaATBHBINA OITPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka 1eHTbI BpeMEeHU

IMPONCXOKACHUA YCTIOBEKA

Pa3gen 4. Dxonorus

OK 01 Dkonorudeckue HakTopsl U TecT mo sKoJorHYecKUM aKkTopam 1

OK 02 cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBneHue cxem Kpyropopora

OK 02 HKOCUCTEMBbI BELIECTB, UCIIOJIb3Ysl MaTEpUabl

OK 07 JIEKIIUU
Pemenre mpakTUKo-OpUEHTHUPOBAHHBIX
pacueTHBIX 3aJJaHHi 10 TepeHOCY
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX Iernel u
UpaMu]T OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmodanpHas OueHuBaemasi JUCKyCCUs

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsiHre aHTPONOTreHHBIX Tect

OK 02 dakTopoB Ha 6uochepy [TpakTuueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 BnusiHue counansHo- OueHuBaemasi UCKyCCUS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brinonnenue nabopatopHoii paboTsl Ha

OK 07 3JI0pPOBbE YETIOBEKA BBIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTD",
"Brnusinue abuoTnueckux GpakTopoB HA
YeJIoBeKa (HU3KHUE U BHICOKHE
TeMIeparypsl)"

Pasnea 5. buojiorusi B ;Ku3HU

3amuTa Kelca: NpeJCcTaBIeHNe
pEe3yJIbTAaTOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01
OK 02
OK 04

BbroTtexHonoruu B ;KU3HA
Kaxxaoro

BrinonHenue kelica Ha aHaIU3
uHGOPMAILIUU O HAYYHBIX JOCTHKEHHSX
B 00JIACTH TEHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX
OMOTEXHOJOTUH (10 rpynmnam),
IPEeCTaBICHNUE PE3yIbTaTOB PELICHHUs
KEMCoB




OK 01 [TpomebinierHast OnoTexHoorust |BeImomHeHNe Keiica Ha aHau3

OK 02 nH(popMaIuu 0 pa3BUTUH

OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTUH (110
rpynmnam), IpeJacTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BEImoIHeHNe Keiica Ha aHaInu3
OK 02 OMOTEXHOJIOTUI uHpOopMaLnu 00 STHYECKUX aCTIEKTaX
OK 04 pa3BUTHSL OMOTEXHOJIOTHH (I10

rpyIiam), IpeICTaBlIeHUEe Pe3yIbTaTOB
pelIeHus KecoB

OK 01 buorexuonorun u texuuueckue |BpImoiiHeHue keiica Ha aHaIn3
OK 02 CHUCTEMBI uHpOpPMALIUU O PA3BUTHUS
OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

TEXHUYECKUX CUCTEM (TI0 Ipynmam),
IPEeJCTaBICHNUE PE3yJIbTaTOB PELICHUs
KEHCOB

OO0mue KpUTEPHH OLIEHKH Pe3yJIbTATOB OCBOCHUS Y4eOHOM IMCUMILIHHBI

Hopwmb! onieHku 3HaHMI npeAnoiarawT y4ET HHANBUyaIbHbIX OCOOEHHOCTEN CTY/IEHTOB,
mubdepeHIIMpOBaHHBIA  MOAX0A K OOydYeHHIO, TMpPOBEpKE 3HAHWUW, YMEHUH, YpOBHS
(dopMUpOBaHUS KOMIETEHIUH. B yCTHBIX U MMCbMEHHBIX OTBETaX CTYACHTOB HA MPAKTUYECKUX
(ceMHUHApCKUX) 3aHATHUSAX, B COOOILICHUSX M JOKIAJaX, 3cce U Apyrux Gopmax ayJIuTOPHOU U
CaMOCTOSITENIHOIM paboThl, a TAK)KE B TEKYIIUX KOHTPOJIbHBIX pabOTaX yUWUTHIBAIOTCS: IIIyOuHa
3HAHUH, BIAJCHHE HEOOXOAUMBIMU YMEHHUSIMH (B 00beMe MPOrpaMMbl), JIOTHYHOCTD HU3JI0KEHUS
MaTepuiia, BKIIoYasi 0000IIEH s, BEIBOBI, COOIIOACHNE HOPM JINTEPATYPHON PEUH.

OLEHKY «OTJMYHO» 3aCIy>KMBAeT CTYIEHT, TBEPJAO 3HAIOLIMK IPOrpaMMHBIM Marepua,
CUCTEMHO M TpaMOTHO MW3Jaralouifii ero, JAEMOHCTPUPYIOIIUKA HEOOXOJUMBIH ypOBEHBb
KOMIIETEHIINH, YETKHE, C)KaThle OTBETHI HA JIOMOJIHUTENIbHBIE BONPOCHI, CBOOOIHO BIIAJICIOIIUI
MOHATHUIHBIM aIllapaToOM.

OneHKy «X0pomIo» 3acily’KMBAacT CTYJEHT, IPOSBUBIININ IOJIHOE 3HAHHE IPOrPaMMHOIO
MaTepuaia, IeMOHCTPUPYIOIUN cpOpMUpPOBAaHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS U HABBIKH,
yYKa3aHHbBIE B IIPOrpaMMe€ KOMIIETEHLIUH, IOMYCKAOMNNA HENMPUHIUIHAIBHBIE HETOYHOCTH IIPU
W3JI0KEHUU OTBETA Ha BOIPOCHI.

O1eHKY «yI0BJIETBOPUTEJIBHO» 3aCIIy’)KMBAET CTYJCHT, OOHAPYXMBILUI 3HAHUS TOJBKO
OCHOBHOT'O MaTepuaja, HO HE YCBOMBIIUM J€Talld, JOMYCKAIOIUN OMHUOKA MPUHIUIHAIBHOTO
XapakTepa, JIEMOHCTPUPYIOIIMH He J0 KOHLA C(OPMHUPOBAHHBIE KOMIIETEHIIUH, YMEHMS
CHUCTEMAaTU3UPOBATh MATEPHAI U EJIaTh BBIBOJBI.

OueHKy «HeyI0BJIETBOPHUTEIBHO» 3aCily’)KMBA€T CTYJIEHT, HE YCBOMBIIMM OCHOBHOTO
CoJlep)KaHUsl ~MaTepuana, HE YMEIOIMH cucTeMaTH3upoBaTh HHGOpMalUio, JAenaTh
HEOOXOIUMBbIE  BBIBOJABI, UYETKO M TIPaMOTHO OTBeYaTh Ha  3aJaHHbIE  BOIPOCHI,
JEMOHCTPHUPYIOUINI HU3KUN YPOBEHb OBJIa/IeHUsI HEOOXOJUMBIMU KOMITETEHITHSIMH.

OuenuBaHme cTyeHTa HA TP PepeHUMPOBAHHOM 3a4eTe M0 Y4eOHOl TUCIUILIUHE

OrneHka «OTJIMYHO» BBICTABISIETCS CTYJIEHTY, €CIIM OH TIIyOOKO M TMPOYHO YCBOUI
MPOTPAMMHBIN MaTepuall, UCYEPIBIBAIONIE, MOCIEI0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOW, CBOOOTHO CIpaBIsETCS C 3aJadyaMu,
BONPOCAMHM M JIPYTMMH BHJAMU TPUMEHEHUs 3HAHWM, HE 3aTPyAHSETCS C OTBETOM TP
BUJOM3MEHEHUH  3aJaHWii, TPaBUILHO OOOCHOBBIBAET TIPUHATOE pEIIECHUE, BIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMH M TTPUEMAMHU BBITIOJIHEHUS MMPAKTUYECKUX 3a]1a4.

O1eHKa «XOpPOILIO» BHICTABJISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, 'PaMOTHO
Y MO CYIIECTBY H3JaraeT €ro, He JOMycKas CYIIECTBEHHBIX HETOYHOCTEHW B OTBETE Ha BOMPOC,




IIPABWJIBHO TPUMEHSET TEOPETUYECKUE TOJOKEHUS IPHU PEIICHUH IPAKTHYECKUX BOIPOCOB U
3ajad, BiIafieeT HeOOXOIUMBIMU HABBIKAMH U IPUEMAaMU X BBITTOJIHEHHUS.

OueHka «yA0BJI1E€TBOPUTEIbHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuayla, HO HE YCBOWJ €ro JeTrajeH, AOIYCKAeT HETOYHOCTH, HEAOCTaTOYHO
IpaBUIbHbIE (OPMYIMPOBKH, HApYIIEHUS JIOTMYECKOH IOCIEI0BATEIbHOCTH B HW3JI0XKEHUU
IPOTPaMMHOTO MaTepHalla, UCIIBITHIBACT 3aTPyAHEHHS IIPH BBIMOJIHEHUH MTPAKTUYECKUX PadoT.

OueHka «HeyIOBJIETBOPUTEJIbHO» BBICTABISETCA CTYACHTY, KOTOPBIM HE 3HAeT
3HAYUTEIBHOM YacTH MPOrPaMMHOIO MarepHaja, JOIyCKaeT CYIIECTBEHHBIE OIIUOKH,
HEYBEPEHHO, ¢ OOJIBIIMMU 3aTPyIHEHHUSIMU BBINOJIHACT MpakTHyeckue padorel. Kak mpasuiio,
OLICHKA «HEYJOBJIETBOPUTEIBHO» CTAaBUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT IPOJOJIKUThH
o0yueHue 6e3 TOMOIHUTENbHBIX 3aHATUH 110 COOTBETCTBYIOIIEH AUCIUILIMHE.

Ilepeyens BONMPOCOB /151 MOATOTOBKH K MPOMEKYTOUYHOH aTTeCTAIHH
1o odueo0pazoBaTeibHOM qucuuILIUHe «bBuosorusm:

1. buonorus kak Hayka, CBA3b 6MONOrMK C APYrMMM HayKamu: bruoxmmus, Guodpusmka,
61oHMKa, reHoreorpadma

2. Ponb 1 MecTo Onosnoruu B (GOPMUPOBAHUN COBPEMEHHOW HAYYHOH KapTHHBI MHpA.

3. O01mas xapakTeprcTUKa KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYECKUI COCTaB
KJIETOK.

4, Knerounas teopus (T. IlIBann, M. Illnetinen, P. Bupxos).

5. OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOUHOM Teopuu. TUIIbI KIETOUHON
OpraHM3aliK: MPOKAPUOTHUYECKUHA U DYKapUOTHUECKUH.

6. OHOKIJIETOYHBIE M MHOTOKJIETOYHBIE OpraHn3Mbl. CTpOeHUE MPOKAPHOTHYECKON
KIICTKHU.

7. Ctpoenue sykaproTHueckon kietku. Hexnerounsie popMbl )KU3HU (BUPYCHI,
OakTepuodarm).

8. Xpomocomuas Teopust T. Moprana. CTpoeHHE XpOMOCOM.

9. XpomocoMHBbII HA0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
TaruIOWIHBIN M TUTUTONIHBINA HA0Op.

10. Hykneunossie kucnoTsl: JIHK, PHK HaxoxxaeHue B KieTke, UX CTpOeHHE U (QDyHKITUH.
11. MarpuuHsble nporeccsl B KJIETKE: perIuKalus, 0nocuHTe3 Oenka, pernaparusi.
['eneTnueckuit KO ¥ €ro CBOMCTBA.

12. TTonsTHe MeTabOIU3M. ACCUMUJISIINS M TUCCUMILIAIINAS — JIBE CTOPOHBI METa0O0TN3MaA.
13. Tumnbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpO]HBIH, a3pOoOHBIN 1 aHA3POOHBIH.
[Tnactuueckuii ooMeH. DoTocHHTE3. XEMOCHHTES.

14. KneToyHbIN UK, €70 TIEPUOIBI.

15. MwuTo3, €ro cTaiuu ¥ MPOUCXOASIIINE MPOIECCHI.

16. Meiio3 u ero ctaauu. [loBenenue xpomocoM B Meitoze. Kpoccunrosep.
buonornueckuil cmbica MeNHo03a.

17. MHOroK/1eTOYHbIe OpraHu3Mbl. B3aMOCBsI3b OPraHOB U CUCTEMBI OPTaHOB B
MHOTOKJIETOYHOM OpTaHHU3Me.

18. TomeocTa3 opranusma u ero NojJiep>kaHue B IPoLecce )KU3HEACITETbHOCTH.

19. ®opmbl pa3MHOXKEHHS OpTaHU3MOB. becronoe n o10Boe pa3sMHOKEHHE.

20. Bunsl 6ecrionoro pazMHoxeHus1. [TonoBoe pazMHOXKEHHE.

21. l'ameTorenes y ®uBOTHBIX. Criepmarorenes u ooreHe3. CTpOCHHE TIOJIOBBIX KIIETOK.
OnutonoTBOpEHHE.

22. nauBuyanbHOE pa3BUTHE OPTaHU3MOB. IMOPHOTEHE3 U €T0 CTa/INH.

23. [loctamOpuoHanbHbIi neproa. CTaguu MoCTIMOPUOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX
1 4eJIOBeKa.

24. Tlpsimoe u HenpsiMoe pa3BUTHE. buonornyeckoe crapenue u cMepth. OHTOreHe3
pacTeHui.



25. OCHOBHBIE TIOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHUs raMeT. 3aKOHBHI [
Menpens (MOHOTHOPHIHOE U TOJIMTUOPUIHOE CKpelirBaHue). BzaumozelicTBue reHos.
26. I1epsrie spomonnonnbie Konnenmuu (OK.b. Jlamapk, X.JI. bBroddon). DBomonnonnas
teopust Y. Jlappuna. CHHTETHYECKAs! TEOPUS IBOJIOIMU U €€ OCHOBHBIC MTOJIOKECHHUS.

27. Muxpossomtonust. [lomymsiuus kak aeMeHTapHas eIMHHUIA YBOIIOLMU. [ eHeTnyeckue
OCHOBBI 3BOJIIOIIMU. DJIEMEHTAPHBIE (PAKTOPHI IBOTIOLIHH.

28. MaxkposBostornust. ©opMbl 1 OCHOBHbIE HAIIPABJICHUS MaKPO3BOIIOLIHN.

29. AHTpoONONOTHs — HayKa O yesoBeke. CHCTeMaTHUECKOe TTOIOKEHHE YETI0BEKa.
CXO0ICTBO M OTIAMYUS UesIOBeKa ¢ )KUBOTHBIMU. OCHOBHBIE CTAJIMM aHTPOIOI€HE3a.
DBOJIIOIMS COBPEMEHHOI'O YEJIOBEKA.

30. YenoBeueckue pacsl U UX €IUHCTBO. Bpemst 1 yTH pacceneHus 4eaoBeKa 10 IUIaHeTe.
[TprucnocobIeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHSIM CPEIBL.



